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Abstract 
Preliminary evidence suggests that parental catastrophizing about their child’s 
pain may be important in understanding both parental responses to their child’s pain 
and the child’s pain experience. However, little is known about potential differences 
between mothers and fathers. There were three aims of the present study addressing 
this lack of knowledge: i) to investigate the three-factor structure of the German 
version of the Parental Pain Catastrophizing Scale (PCS-P) (Goubert et al., 2006) in 
mothers and fathers of children with chronic pain, ii) to explore differences between 
mothers and fathers in parental catastrophizing, iii) to investigate the contribution of 
parental catastrophizing on the child’s chronic pain problem and pain-related parent 
behavior. 
In a sample of 128 mothers and fathers of paediatric chronic pain patients, the 
invariance of the PCS-P was evaluated. Results replicated the previously established 
three-factor structure (i.e. rumination, magnification and helplessness) in both 
groups. Mothers reported higher levels of catastrophizing as compared to fathers. 
Specifically, mothers and fathers differed on levels of rumination; the two groups did 
not differ in magnification and helplessness. Maternal but not paternal 
catastrophizing contributed significantly in explaining the child’s pain intensity 
whereas neither mothers’ nor fathers’ catastrophizing were significantly related to the 
child’s disability. Both maternal and paternal catastrophizing contributed significantly 
to heightened parental solicitous responses. Fathers’ but not mothers’ 
catastrophizing also contributed to heightened distracting responses. The present 
findings attest to the importance of maternal and paternal catastrophizing for the 
child’s pain characteristics and pain-related parent behavior, which are both relevant 
for treatment conceptualization. 
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1. Introduction 
Recent findings have indicated that pain catastrophizing in children with chronic 
pain, characterized by the child’s tendency to highly focus and feel threatened by the 
pain, is of major importance in understanding deleterious pain outcomes (Crombez et 
al., 2003; Hermann et al., 2007; Vervoort et al., 2009). Catastrophizing has 
consistently been found to be positively related to heightened pain intensity and 
disability (Hermann et al., 2007; Vervoort et al., 2009).  
However, not only the extent to which the child catastrophizes about the pain, but 
also the extent to which parents catastrophize about their child’s pain may be 
relevant in understanding the child’s pain experience. Like catastrophizing about 
one’s own pain, parental catastrophizing may result in an increased focus upon the 
child’s pain experience (Crombez et al., 2005). Preliminary evidence suggests that 
parental catastrophizing may not only increase emotional distress of parents 
(Goubert et al., 2006; Jordan et al., 2007), it may also lead to inappropriate parental 
responses (Lipani and Walker, 2006) which may, in turn, exacerbate the child’s pain 
experience. Indeed, parental catastrophizing was associated with the child’s pain 
characteristics in a group of children with musculoskeletal pain (Goubert et al., 2006). 
Previous studies, however, are limited by its almost exclusive focus upon maternal 
catastrophizing (Goubert et al., 2006). Accordingly, there is little to no knowledge on 
the role of fathers’ catastrophizing. In a sample of parents of schoolchildren who read 
short vignettes describing their child in pain, Goubert et al. (2008) found higher 
catastrophizing in mothers than fathers. Such a difference would be consistent with 
previous findings of sex differences in catastrophizing (Osman et al., 1997; Crombez 
et al., 2003). Females have been found to display higher scores in catastrophizing in 
healthy and clinical samples (Osman et al., 1997; Sullivan et al., 2000). Of interest, 
these sex differences mediate sex differences in clinical pain (Paller et al., 2009). 
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Catastrophizing has been demonstrated to play a central role in explaining sex-based 
differences in clinical pain (Paller et al., 2009). Accordingly, mothers and fathers may 
not only differ in the extent to which they catastrophize about their child’s pain, they 
may also differ in the extent to which catastrophizing accounts for the child’s pain 
outcome. 
The current study therefore aimed to investigate parental catastrophizing in a 
German sample of mothers and fathers of pediatric chronic pain patients. There were 
three objectives of the study: First, we aimed to investigate the invariance of the 
three-factor structure of the Parental Pain Catastrophizing Scale (PCS-P) in both 
parents. We assumed to find a similar factor structure in both samples indicative of 
the PCS-P measuring the same processes in both parents. Second, differences in 
maternal and paternal catastrophizing were investigated. We expect mothers’ level of 
catastrophizing to be higher as compared to fathers’ catastrophizing. Third, we 
investigated the contribution of parental catastrophizing on the child's chronic pain 
problem and pain-related parent behavior and explored differences between mothers 
and fathers. We expect significant contribution of both maternal and paternal 
catastrophizing on child’s pain characteristics and on pain-related parent behavior. 
 6 
2. Method 
2.1 Participants 
Children with chronic pain warranting clinical intervention, and their parents were 
consecutively recruited from a tertiary pediatric pain clinic (Vodafone Foundation 
Institute and Chair for Children’s Pain Therapy and Paediatric Palliative Care, VIKP) 
between September 2008 and February 2009. Inclusion criteria entailed (1) the 
presentation to our tertiary institute due to unsuccessful treatment in primary care, (2) 
age between 8 and 17 years, (3) an appropriate comprehension of German, (4) no 
underlying malignant disease and (5) availability of both mothers’ and fathers’ reports 
on the same child. All children and adolescents were accompanied by an adult who 
was identified as primary caregiver. A total of 230 children and their primary 
caregiver presented to the institute for treatment. Six children and their parents (3%) 
denied participation in the present study. Fifty-three children (23%) did not fulfill 
inclusion criteria of the study. Specifically, 26 children (11%) suffered from a life-
limiting disease, 15 children were too young (7%), 3 children (1%) did not have an 
appropriate comprehension of German, and 9 children (4%) cancelled the scheduled 
appointment. Two children and their parents delivered incomplete questionnaires 
(more than 50% of the items missing) (0.9%). This resulted in a sample of 169 
children and adolescents. Thirty-four mothers and seven fathers were single parents 
and were excluded since data of only one parent were available. This resulted in a 
final sample size of 128 children (80 girls and 48 boys; mean age=11.9 years, 
SD=2.5; range=8-17), 128 mothers (mean age=42.1 years, SD=4.4; range: 29-52) 
and 128 fathers (mean age=44.3 years, SD=5.5; range: 24-59). Statistical analyses 
revealed that study participants and participants excluded due to available data of 
only one parent did not differ in child’s sociodemographic data and child’s pain 
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characteristics (i.e., mean pain intensity, pain-related disability and school absence) 
(p’s >.05). 
 
The majority of the children suffered from headache (N=97, 76%) followed by 
abdominal pain (N=15, 12%) (Table S1). Mean pain duration of the child was 32 
months (SD=32.4). In 10 adolescents the pain duration was less than 3 months 
(range: 1–2 months). However, we included them into the present study for two 
reasons: they reported severe interferences in their daily life (such as school 
absence, social withdrawal). In addition, defining pediatric chronic pain simply by 
temporal criteria has been criticized recently (Huguet and Miro, 2008).  
The majority of the parents were living together (90%). Fathers worked mainly full-
time (93%) whereas most of the mothers worked either part-time (52%) or were 
unemployed at present (35%). 
Due to a small amount of missing data, there were minor variations in sample size 
across analyses (i.e., N=126 to N=128). Single missing values in the questionnaires 
were assigned using two-way procedure according to Sijtsma and van der Ark (, 
2003) with missing values of a respondent i on item j are substituted with the 
person’s mean score + overall item mean – overall mean. One to four items were 
imputed dependent on the questionnaire. On average, there were less than 10 
imputations across all measures. 
Please insert Table S1 here. 
2.2 Procedure 
Parents' and children completing the questionnaires was part of their clinic visit. 
Specifically, children and parents who qualified for participation in the study were 
sent a battery of questionnaires by mail prior to their first appointment at the VIKP. 
They were asked to send back the questionnaires within the following two weeks. On 
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retrieval of the questionnaires, an appointment was scheduled with the families. The 
battery entailed the standard diagnostic measures of the VIKP, i.e., the assessment 
of the child’s pain characteristics and pain-related disability by use of the German 
Pain Questionnaire for Children and Adolescents (DSF-KJ (Schroeder et al., 2009)). 
In addition to the standard battery, families were sent two copies (one for the mother 
and a second for the father) of the German version of the Parental Pain 
Catastrophizing Scale (PCS-P) and the Pain-Related Parent Behavior Inventory 
(PPBI) (Hermann et al., 2008) at the same time of the battery. A brief letter explained 
the purpose of the present study to the families and parents were instructed to 
complete the questionnaires independently. All families provided informed consent 
according to ethical guidelines of the Ethics Committee of the Witten/Herdecke 
University. Participants were not compensated for participation. 
2.3 Measures 
2.3.1 Child and adolescent measures 
2.3.1.1 Pain intensity 
Adolescents (aged 11-18 years) reported their pain intensity retrospectively during 
the preceding four weeks on a numeric rating scale (NRS; with 0=no pain to 
10=maximal pain). Children (aged 8-10 years) reported their pain intensity 
retrospectively using the Faces Pain Scale - Revised (FPS-R) (Hicks et al., 2001) 
which was transformed into the following numeric rating scale -scores 0-2-4-6-8-10 
for comparison with adolescents’ ratings. Von Baeyer et al. (2009) recently provided 
support for the concordance of the NRS with other well-validated scales such as the 
FPS-R and the Visual Analogue Scales.  
2.3.1.2 Pain-related disability 
Adolescents reported pain-related disability using the Paediatric Pain Disability Index 
(P-PDI) (Hübner et al., 2009). Where child reports were not available we used 
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parental reports (n= 41 children aged 9 years on average (SD=0.8)). The P-PDI 
assesses disability in daily activities due to pain on 12 items rated on a 5-point scale 
(1=never to 5=always). To obtain the total score all items are summed. Daily 
activities comprise activities such as going to school, doing homework, engaging in 
physical activity, and sleeping. In a sample of pediatric chronic pain patients suffering 
from chronic pain, reliability of the P-PDI (Cronbach’s ά=0.87), factorial validity and 
construct validity were demonstrated (Hübner et al., 2009). Reliability was high in the 
present sample with Cronbach’s ά=0.90. 
2.3.2 Parental measures 
2.3.2.1 Parental catastrophizing about their child’s chronic pain 
Parental catastrophizing was assessed with the German version of the Parental 
Pain Catastrophizing Scale (PCS-P) (Goubert et al., 2006). This scale was translated 
into German following the guidelines of cross-cultural validation of self-report 
measures including translation and back-translation of the questionnaire (Beaton et 
al., 2000). The PCS-P consists of 13 items describing different thoughts and feelings 
that parents may have when their child is in pain. Parents rate the extent to which 
they experience each of the thoughts and feelings using a 5-point scale (0=not at all, 
4=extremely). The PCS-P yields a total score that can range from 0 to 52, and three 
subscale scores for rumination (“When my child is in pain, I can’t keep it out of my 
mind”), magnification (“When my child is in pain, I wonder whether something serious 
may happen”) and helplessness (“When my child is in pain, there is nothing I can do 
to stop the pain”). In a sample of Dutch parents of schoolchildren (N=205) and 
English parents of children with chronic pain (N=107) an oblique factor-structure 
emerged to best fit the data in both parent samples (Goubert et al., 2006). The total 
PCS-P score and the three subscales were all internally consistent with Cronbach’s 
coefficients ranging from α=.81 to α=.93. In addition, criterion validity was 
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demonstrated through significant relationship with child’s pain characteristics, 
parenting stress and parental emotional distress (Goubert et al., 2006). 
2.3.2.2 School absence 
School absence due to pain condition was assessed via parental report as the 
number of days missed at school within the preceding three months (Schroeder et 
al., 2009). 
2.3.2.3 Pain-related parent behavior 
Pain-related parent behavior was assessed with the Pain-Related Parent Behavior 
Inventory (PPBI) (Hermann et al., 2008). The PPBI assesses three dimensions of 
pain-related parent behavior: solicitous responses (6 items), discouraging responses 
(7 items) and distracting responses (4 items). For all items, respondents are asked to 
indicate how often the described parent behavior occurs when the child is in pain on 
a 5-point Likert scale (ranging from 1=never to 5=very often). Reliability and validity 
of the PPBI have been demonstrated (Hermann et al., 2008). The three subscales of 
the PPBI were all internally consistent in the present sample with Cronbach’s 
coefficients ranging from α=.72 to α=.79. 
3. Statistical analyses 
First, the three-factor structure of the PCS-P was tested within the sample of 
mothers and cross-validated within the sample of fathers. The goodness-of-fit of the 
three-factor structure demonstrated by Goubert et al. (Goubert et al., 2006) was 
evaluated by means of the maximum likelihood algorithm. Model fit of the three-factor 
structure across mothers and fathers was estimated by use of a) the Chi² divided by 
the degrees of freedom (CMIN/DF), b) the comparative fit index (CFI), c) root mean 
squared error of approximation (RMSEA), and d) the goodness of fit index (GFI). 
CMIN/DF ratios between 2 and 5 indicate a reasonable fit (Marsh and Hocevar, 
1985). A RMSEA value of 0.05 indicates a close fit and values up to 0.08 represent a 
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reasonable error of approximation in the population (Browne and Cudeck, 1993). GFI 
values greater than 0.90 indicate an adequate fit (Tanaka and Huba, 1985). 
Second, to examine whether the three-factor structure of the PCS-P was invariant 
across mothers and fathers, a multi-sample analysis was conducted (Byrne, 2004). 
This analysis provides evidence whether or not the PCS-P is equivalent for mothers 
and fathers. A restrictive model was tested by equating the number of factors, the 
factor loadings, the factor variances, the factor covariances, and the three error 
covariances (Byrne, 2004). Descriptive statistics and intercorrelations of the 
subscales were computed separately for mothers and fathers using SPSS Version 
17.0. Internal consistency of the total scale and the resulted subscales were 
determined by computing Cronbach’s α.  
We computed a paired samples T-test to compare maternal and paternal 
catastrophizing (total score), and a repeated measures MANOVA to compare the 
three subscales between parents. Analyses for paired samples were used since two 
measures (mothers’ and fathers’ rating) from one person (catastrophizing about their 
child’s pain) were compared (Howell, 2010). A repeated measures MANOVA is an 
extension of a paired samples T-test and allows controlling for an inflated Type I 
error. It is especially powerful if the dependent variables (here the PCS subscales) 
are correlated (see Table 2).  
Finally, a series of hierarchical regressions were computed for mothers and 
fathers separately to determine the unique contribution of parental catastrophizing a) 
to the child's pain intensity, disability, and school absence, and b) to pain-related 
parent behavior. In a first step, age and gender (0=boys, 1=girls) (step 1) were 
entered to control for demographic variables. In a subsequent step, pain duration and 
pain intensity (step 2) – the latter for the analysis for parent pain-related behavior 
only – were entered to control for pain severity. Finally, the total PCS-P score (step 
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3) was entered to investigate the contribution of parental catastrophizing. All 
continuous predictor variables were centered (Holmbeck, 2002). Prior to the 
regressional analyses we computed bivariate correlations between parental 
catatsrophizing, child’s pain characteristics and pain-related parent behavior for 
mothers and fathers, separately. Those variables displaying significant relationships 
were then included in the regressional analyses.  
4. Results 
4.1 Child’s characteristics 
The majority of the children and adolescents suffered from headache (76%). 
Children and adolescents reported severe pain intensity and demonstrated 
interferences in their daily lives as reflected by the amount of children displaying 
school absence (71%) and the P-PDI mean scores (Table S1).  
4.2 Factor structure of the German version of the PCS-P 
Table 1 presents the goodness-of-fit indices for the three-factor structure of the 
PCS-P for mothers and fathers, separately. Initially, the three-factor structure in the 
mothers’ sample did not provide a good model fit (Table 1, Model 1). Modification 
indices provided by the AMOS output suggested that the model could be 
substantially improved by allowing residual correlation between item 1 (“When my 
child is in pain, I worry all the time about whether the pain will end.”) and 5 (“When 
my child is in pain, I can’t stand it anymore.”) (Table 1; Model 1 a modified). These 
residual correlation means that the correlation between the two items is stronger than 
the correlations between the remaining items of the scale. Allowing this pair of 
correlation may be justified as these two items belong to the same subscale 
(helplessness) and share some redundancy in content. When the model was 
modified, model-fit increased substantially but still provided not a good fit (Table 1; 
Model 1 a modified). Allowing two additional modification indices – all correlations on 
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the same subscale (helplessness) – between item 2 (“When my child is in pain, I feel 
I can’t go on like this much longer”) and item 3 (“When my child is in pain, it’s terrible 
and I think it’s never going to get better “) and item 2 and 5 resulted in a good model 
fit (Table 1; Model 1 c modified).  
For fathers, the modified three-factor model (Model 1 c modified, Table 1) resulted 
in a good model fit. The standardized factor loadings of the modified three-factor 
model for mothers and fathers are shown in Figure 1. 
Please insert Table 1 and Figure 1 here. 
4.3 Invariance of the factor-structure of PCS-P for mothers and fathers  
To examine whether the modified three-factor model (model 1 c; Table 1) was 
invariant across mothers and fathers, a multi-sample analysis was conducted. The 
model was fit separately for mothers and fathers. A restrictive model was tested by 
equating the number of factors, the factor loadings, the factor variances, the factor 
covariances, and the three error covariances. Three goodness-of-fit indices indicated 
an adequate fit (CMIN/DF=1.381; RMSEA=0.039; CFI=0.969), and one goodness-of-
fit index an almost adequate fit (GFI=0.898). These findings suggest that the model is 
stable in both samples for the number of factors (invariant factor number), the 
contribution for the 13 PCS-P items to their respective factors (invariant factor 
loadings), the factor variance (invariant for factor variances), the intercorrelations 
between the factors (invariant for factor covariances) and the three error covariances 
(invariant error covariances). 
4.4 Descriptives and intercorrelations of the PCS-P subscales 
Means, standard deviations, intercorrelations, quartiles and internal consistencies 
of the three subscales for mothers and fathers are presented in Table 2. The PCS-P 
subscales were internally consistent and highly correlated in both samples. 
Please insert Table 2 here. 
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4.5 Differences in parental catastrophizing between mothers and fathers  
Mothers displayed higher parental catastrophizing (Total score, T(df=127)=1.99, 
p=.049). Based on the results of the MANOVA, this was due to more rumination 
thoughts in mothers than in fathers (F(1,127)=11.83, p=.001). Mothers and fathers 
did not differ in magnification and helplessness thoughts (Table 2).  
4.6 Maternal and paternal catastrophizing and their contribution to the child’s pain 
characteristics 
Table 3 depicts the bivariate relationships between maternal and paternal 
catastrophizing and the child’s pain characteristics.  
Please insert Table 3 here. 
Mothers. Catastrophizing was positively related to the child’s pain intensity. 
Specifically, there was a significant positive relationship between the total score 
(PCS-P total score) and rumination thoughts and the child’s pain intensity. 
Catastrophizing was unrelated to the child’s pain-related disability (PPDI) and school 
absence.  
Fathers. Catastrophizing (total score and subscales) was unrelated to the child’s 
pain characteristics.   
Within the subsequent regression analysis, mother’s catastrophizing accounted for 
a significant amount of variance of the child’s pain intensity beyond the contribution 
of the child’s age, sex and pain duration (β=0.19, t=2.00, p=.048) (Table 4). 
Please insert Table 4 here. 
4.6 Relationship between pain-related parent behavior and parental catastrophizing  
Table 5 depicts the interrelationships between parental pain-related behavior and 
parental catastrophizing.  
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Mothers. Solicitous responses were significantly related to catastrophizing 
thoughts (total score and three subscales). Discouraging responses were positively 
related to helplessness thoughts.  
Fathers. Solicitous and distracting responses were both positively related to 
catastrophizing (total score and three subscales).  
Please insert Table 5 here. 
4.6 Maternal and paternal catastrophizing and their contribution to pain-related 
parent behavior 
Mothers. Within regressional analyses, the child’s age contributed significantly to 
maternal solicitous responses suggesting that mothers displayed more solicitous 
responses the younger the child (β=-0.21, t=-2.23, p=.028) (Table 6). Maternal 
catastrophizing accounted significantly for solicitous responses beyond the effect of 
the child’s age (β=0.27, t=2.95, p=.004) indicating that higher catastrophizing was 
related to more solicitous behavior. Mothers’ catastrophizing did not significantly 
predict distracting and discouraging responses. The child’s sex contributed 
significantly to maternal discouraging responses suggesting that mothers reported 
more discouraging responses towards boys than towards girls (β=-0.21, t=-2.16, 
p=.033). 
Fathers. Similar to mothers, fathers displayed more solicitous responses the 
younger the child (β=-0.20, t=-2.39, p=.019). Also, sex had a significant contribution 
indicating that fathers reported higher levels of solicitousness to boys (β=-0.20, t=-
2.46, p=.016) than to girls. Paternal catastrophizing accounted significantly for 
solicitous responses (β=0.45, t=5.57, p<.001) and distracting responses (β=0.21, 
t=2.26, p=.026) beyond the effect of the child’s age and gender, indicating that higher 
levels of paternal catastrophizing contribute to higher levels of solicitous and 
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distracting responses. Fathers’ catastrophizing was not significantly related to 
discouraging responses. 
Please insert Table 6 here. 
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5. Discussion 
This study furthers our understanding on the impact of maternal and paternal 
catastrophizing upon pain characteristics for children and adolescents suffering 
chronic pain and upon pain-related parent-behavior. The findings of the present study 
can be readily summarized: First, although mothers and fathers show differences in 
parental catastrophizing, the nature of the PCS-P is similar for mothers and fathers. 
Second, differences in maternal and paternal catastrophizing appeared to be 
quantitative with no differences in the factor structure of the PCS-P; mothers’ level of 
catastrophizing was significantly higher than fathers’. Subscale-analyses indicated 
this difference was due to higher levels of rumination. Third, only maternal 
catastrophizing contributed to a small degree to the child’s pain intensity while other 
pain characteristics were unrelated to mothers and fathers level of catastrophizing. 
Fourth, catastrophizing of both mothers and fathers contributed strongly to parental 
solicitous behavior towards the child beyond other variables. Fifth, fathers', but not 
mothers’ catastrophizing was related to distracting behavior.   
Of interest, mothers and fathers share similarities in catastrophizing, but also 
manifest some differences. When directly compared, the three-factor structure of the 
PCS-P was shown to be invariant in mothers and fathers providing evidence that the 
PCS-P measures the same processes in both parents. Consistent with this, 
intercorrelations and internal consistencies of the subscales were similar in mothers 
and fathers. Mothers were catastrophizing to a greater degree than fathers. This was 
due to more ruminating thoughts in mothers (i.e. persistent thoughts about the child’s 
pain). This finding is in accordance with sex differences in ruminating thoughts in 
adult (Sullivan et al., 1995; Osman et al., 1997; Sullivan et al., 2000; Osman et al., 
2000) and paediatric samples (Crombez et al., 2003). Possibly, mothers display 
greater anxiety about their child in pain which may account for greater rumination. In 
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line with this, rumination has been shown to be positively associated with anxiety in 
clinical samples (Watkins, 2009), and anxious mothers have been found to 
catastrophize to a greater degree than non-anxious mothers (Whaley et al., 1999).  
These differences in maternal and paternal catastrophizing are important in 
understanding the child’s pain characteristics. Within the present sample, we found 
that mothers’ but not fathers’ catastrophizing positively contributed to the child’s pain 
intensity. The fact that mothers tend to ruminate more is in line with this finding. 
Sullivan et al. (2001) have argued that it is particularly rumination thoughts that may 
increase the attentional bias towards the pain experience. Thus, ruminating thoughts 
in mothers may result in sustained attention on the child’s pain. Given that the child’s 
pain may thus be the focus of the mother’s perception, the child’s pain intensity may 
be reinforced through mother’s attention as suggested in the operant model of 
chronic pain (Fordyce, 1976).  
Our results differ from a previous study into parental catastrophizing (Goubert et 
al., 2006). Compared to Goubert’s sample of 107 parents of children with chronic 
musculoskeletal pain (Goubert et al., 2006), parents in the present study were 
catastrophizing to a lesser degree as demonstrated by lower quartiles (e.g., quartile 
50 for the total PCS-P in Goubert’s sample was M=29.0 compared to M=23.0 for 
mothers and M=22.0 for fathers in the present study (Table 2)). Also, in contrast to 
results from Goubert et al., neither mothers’ nor fathers’ catastrophizing did 
significantly contribute to the child’s disability. These differences might be due to 
discrepancies in the sample composition. Goubert’s sample consisted mainly of 
mothers (95%) and children were mostly suffering from musculoskeletal pain  
(Goubert et al., 2006). Here, a large sample of mothers and fathers was investigated 
separately and approximately 80% of the children in the present study were suffering 
from chronic headache. In children with musculoskeletal pain, pain interferes with 
 19 
daily physical activity thus making the chronic pain experience more observable than 
in children with chronic headache. This observable pain behavior may trigger higher 
catastrophizing thoughts in parents as suggested in the empathy model by Goubert 
et al. (2005). The differences in sample composition may also explain the lack of 
relationship between parental catastrophizing and disability in the present study. 
Possibly, parents of children with musculoskeletal pain may be more inclined to 
restrict the child’s activities because they fear further injury more than parents with 
children suffering from headache (Palermo and Chambers, 2005). 
This relates to the question if catastrophizing mothers behave differently towards 
their child than catastrophizing fathers. The present findings suggest that both 
mothers and fathers who scored high on catastrophizing reported greater solicitous 
responses towards their child. Both maternal and paternal catastrophizing 
significantly accounted for solicitous responses towards the child (15% and 30% 
explained variance, respectively). Solicitous responses entailed taking special care of 
the child, taking over his/her chores or duties and treating the child especially nice 
(Hermann et al., 2008). The present data only allow for preliminary explanations as to 
the parental response pattern. Parental catastrophizing may lead to parental distress 
due to the high threat value of the child’s pain (Goubert et al., 2008). Catastrophizing 
parents faced with their inability to relieve the child’s pain (Goubert et al., 2006; 
Jordan et al., 2007) may chose solicitous responses as an attempt to solve the 
child’s pain problem. Future research is warranted into the consequences of these 
behavioral patterns. Possibly, solicitous responses may results in a lack of 
individuation and a way to delay encroaching adulthood resulting in an aggravation of 
the child’s pain problem (Logan et al., 2006). 
Of interest, catastrophizing fathers displayed more distracting responses such as 
suggesting playing with the child. This difference between mothers and fathers may 
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be viewed in light of sex differences in pain-related coping (for a review see (Fillingim 
et al., 2009). It is now well established that there are significant differences in the way 
men and women cope with pain with males using more behavioral distraction 
compared to females. Possibly, these sex differences in coping with own pain 
experiences may also be reflected in different parental behavioral responses towards 
one’s child with chronic pain.  
Interestingly, the child’s sex contributed to maternal and paternal pain-related 
behavior. Specifically, mothers reported more discouraging responses towards boys 
than towards girls. Fathers reported higher levels of solicitousness towards boys 
compared to girls. Discouraging responses entail responses such as not taking pain 
seriously or being hesitant about believing the child (Hermann et al., 2008). This 
finding may reflect gender role expectations. Robinson et al. (2003) found that 
women are perceived to have more pain than men. Gender stereotypic expectations 
of pain tolerance (such as the typical man compared to the typical woman) 
accounted for these sex differences suggesting that men are expected to have higher 
pain endurance than women. Possibly, mothers may show reluctance to take their 
sons’ pain seriously because they expect their sons to endure pain and shape their 
pain behavior accordingly.  
Fathers report higher levels of solicitous responses towards boys than towards 
girls. This contrasts with findings from Goubert et al.(2008). In their study in parents 
of schoolchildren, they found lower sympathy and concern in fathers than in mothers 
when reading short vignettes describing their child in pain. The short vignettes did not 
vary the child’s gender. Possibly, fathers react solicitously when faced with their sons 
in pain. It is a matter of future research to determine the factors that modulate 
paternal responses towards their sons’ and daughters’ pain. Candidate related 
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factors are increased empathy for pain towards their sons and getting used to girls’ 
more frequent pain complaints(Sasmaz et al., 2004; Kröner-Herwig et al., 2007).  
There are some issues to consider in evaluating this research. First, the study was 
cross-sectional, and correlations should not be confused with causal effects. This 
relates to the relationship between mothers’ catastrophizing and the child’s pain as 
well as to parents’ catastrophizing and pain-related parent responses. Second, the 
additional value of mothers’ catastrophizing in explaining the child’s pain intensity 
beyond gender, age and pain duration was low, and requires replication. Third, to 
disentangle the relationship between maternal and paternal catastrophizing, child’s 
pain characteristics and pain-related parent behavior several factors warrant further 
investigating which were not assessed in the present study such as parental 
emotional distress (Goubert et al., 2008), the sense of knowing of the child’s pain 
(Goubert et al., 2005; Vervoort et al., 2008a) and the pain expression of the child 
when mother or father are present (Vervoort et al., 2008b). Fourth, given that 76% of 
the children suffered from headache the present data are primarily representative of 
a headache population. Future studies comparing parents’ of children suffering 
various pain diagnoses are needed to generalize the present findings.  
 In conclusion, mothers and fathers show quantitative differences in parental 
catastrophizing. Mothers catastrophize to a higher degree than fathers due to greater 
ruminating thoughts about their child’s chronic pain. Maternal catastrophizing was 
related to higher pain intensity, while other pain outcomes were unaffected by 
parental catastrophizing. Both maternal and paternal catastrophizing were related to 
parental solicitous responses towards the child. The causal quality of these 
relationships and of the differences between mothers and fathers remain to be 
determined in future studies. Answers to these questions may help to develop 
interventions targeting maternal and paternal catastrophizing and then to evaluate 
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the extent to which such interventions actually impact on pain outcome in children. 
As a result, specifically tailored interventions for mothers and fathers could be 
developed. 
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Figure caption 
Figure 1. Standardized factor loadings of the modified three-factor model for mothers 
and fathers (between parentheses). 
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Table S1 
Demographic data and clinical characteristics of the children with chronic pain 
Variable Total 
N=128 
Age (Mean ± SD) 11.9 ± 2.5 
Female (n (%)) 80 (63) 
Primary pain location
  &
 
Head 97 (76) 
Abdomen 15 (12) 
Neck, cervix 4 (3) 
Back  3 (2) 
Extremities  3 (2) 
Face 2 (2) 
Eyes 1 (1) 
Genitals 1 (1) 
More than one primary pain location 2 (2) 
Pain duration in months (Mean ± SD; range) 32.2 ± 32.4 
(1-144) 
Patients on pain medication at pre-assessment (%)  106 (84) 
Mean pain intensity within the preceding 4 weeks (NRS 0-10) 
(Mean ± SD, range) 
7.4 ±  2.2 
0 – 10  
Pain-related disability (P-PDI
§
; Score range: 12-60)  
(Mean ± SD, range) 
35.7 ±  10.5 
12 – 60  
School absence within the preceding 3 months 
§§
  
(n (%)) 
87 (71) 
Days absent from school within the preceding 3 months  
(Mean ± SD, range) 
7.3 ± 10.0 
0 – 60  
&
 Cumulative percentage > 100% due to rounding up.  
§
 Paediatric Pain Disability Index (Hübner et al., 2009).  
§§
 School absence was assessed as days absent from school within the preceding three months 
(parental report).  
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Table 2 
Descriptives and differences for the total score and the three subscales of the PCS-P for mothers and fathers  
 M (SD) Quartile 25 Quartile 50 
(Median) 
Quartile 75 Cronbach’s 
α 
2 
Rumination 
3 
Magnification 
4 
Helplessness 
F(1,127) 
Mothers (N=128)          
1. Total 23.9 (10.5) 15.0 23.0 32.0 .91 0.85** 0.79** 0.91** 1.99 *§ 
2. Rumination 11.0 (3.7)
 a
  8.0 11.0 14.0 .85  0.61** 0.61 11.83 ** 
3. Magnification 4.3 (2.9) 2.0 4.0 6.0 .71   0.56** 0.39 
4. Helplessness 8.6 (5.7) 4.0 7.0 12.0 .84    2.87 
Fathers (N=128)          
1. Total 22.1 (9.9) 15.0 22.0 28.75 .91 0.88** 0.84** 0.92**  
2. Rumination 9.8 (3.5) 
a
 8.0 10.0 13.0 .86  0.67** 0.69**  
3. Magnification 4.5 (2.7) 2.25 4.0 6.0 .72   0.66**  
4. Helplessness 7.9 (4.9) 4.0 7.0 11.0 .84     
§ A paired T-Test was computed for the statistical comparison of the total score between mothers and fathers. 
* p<.05; ** p<.01. 
a
 Based on the results of the MANOVA, mothers displayed higher rumination (F(1,127)=11.83, p=.001) than fathers. Mothers and fathers did not differ in 
magnification and helplessness thoughts. 
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Table 3 
Bivariate relationship between parental catastrophizing and child’s pain characteristics 
 N Mothers    N Fathers    
Child’s pain 
characteristics 
 Rumination Magnification Helplessness PCS-P 
Total 
score 
 Rumination Magnification Helplessness PCS-P 
Total 
score 
Pain intensity 117 0.21* 0.14 0.17 0.20* 117 0.09 0.01 0.14 0.10 
Pain-related 
disability P-PDI
§
) 
122 0.12 0.07 0.10 0.11 122 0.13 0.06 0.14 0.13 
School absence 117 0.07 0.10 0.12 0.12 117 0.09 -0.03 0.14 0.10 
*P< 0.05; **P<0.01; ***P<0.001. 
§
 Paediatric Pain Disability Index (Hübner et al., 2009).  
§§
 School absence was assessed as days absent from school within the preceding three months (parental report).  
 
 
 33 
Table 4  
Results of the hierarchical regression analyses for child’s pain intensity 
Step Predictors β R² change Adj. R² R² 
Pain intensity within the preceding four weeks (Mothers, n = 114) 
     0.07 
1 Child’s age 0.02 0.002  -0.02  
 Child’s gender 0.07    
2 Pain duration 0.14 0.03  0.01  
3 PCS-P Total score 0.19 0.03 * 0.04 *  
* p<.05 
** p<.001. 
Displayed are the standardized betas.  
Missing values due to incomplete questionnaires of the child. 
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Table 5 
Bivariate relationships between parental pain-related behavior, parental catastrophizing and child’s pain characteristics 
 N Mothers   N Fathers   
  Solicitous 
responses 
Distracting 
responses 
Discouraging 
responses 
 Solicitous 
responses 
Distracting 
responses 
Discouraging 
responses 
Parental 
catastrophizing 
        
Rumination 124 0.46*** 0.08 -0.08 124 0.46*** 0.27** -0.05 
Magnification 124 0.40*** 0.13 0.07 124 0.38*** 0.23* 0.11 
Helplessness 124 0.22* 0.06 0.21* 124 0.38*** 0.18* 0.16 
PCS-P Total 
score 
124 0.39*** 0.10 0.10 124 0.46*** 0.25** 0.09 
*P< 0.05; **P<0.01; ***P<0.001.   
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Table 6  
Results of the hierarchical regression analyses to predict pain-related parent behavior  
Step Predictors β R² change Adj. R² R² 
Solicitous responses (Mothers, n=112) 
     0.17 
1 Child’s age -0.21 * 0.07 * 0.05 *  
 Child’s gender -0.07    
2 Pain duration 0.10 0.05  0.09  
 Pain intensity 0.09    
3 PCS-P Total score 0.27 * 0.07 * 0.15 *  
Solicitous responses (Fathers, n=112)  
     0.33 
1 Child’s age -0.20 * 0.14 ** 0.14 **  
 Child’s gender -0.20 *    
2 Pain duration -0.04 0.001  0.14  
 Pain intensity -0.04    
3 PCS-P Total score 0.45 ** 0.20 ** 0.30 **  
* p<.05 
** p<.001. 
Solicitous, distracting and discouraging responses were assessed by use of the Pain-Related Parent Behavior Inventory (PPBI) (Hermann et al., 2008). 
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Table 6 (contd.) 
Step Predictors β R² change Adj. R² R² 
Distracting responses (Mothers, n=114) 
     0.08 
1 Child’s age -0.24 0.05 0.04  
 Child’s gender 0.06    
2 Pain duration -0.11 0.04 0.02  
 Pain intensity 0.13    
3 PCS-P Total score 0.07 0.04 0.004  
Distracting responses (Fathers, n=112) 
     0.07 
1 Child’s age -0.18 0.06 * 0.05 *  
 Child’s gender -0.10    
2 Pain duration -0.07 0.008 0.04  
 Pain intensity 0.04    
3 PCS-P Total score 0.21 * 0.04 * 0.07 *  
* p<.05 
** p<.001. 
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Table 6 (contd.) 
Step Predictors β R² change Adj. R² R² 
Discouraging responses (Mothers, n=113) 
     0.10 
1 Child’s age -0.01 0.05 0.03  
 Child’s gender -0.21 *    
2 Pain duration -0.08 0.03 0.04  
 Pain intensity -0.14    
3 PCS-P Total score 0.16 0.02 0.05  
Discouraging responses (Fathers, n=112) 
     0.02 
1 Child’s age 0.04 0.01 -0.004  
 Child’s gender -0.13    
2 Pain duration 0.01 0.002 -0.02  
 Pain intensity 0.04    
3 PCS-P Total score 0.09 0.008 -0.02  
* p<.05 
** p<.001. 
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